A B ST R AC T Background: Tuberculosis (TB) remains a burden globally, including Indonesia. The primary objective of this study is to reveal the chest radiography characteristic of drug-sensitive TB (DS-TB) and multi-drug resistant TB (MDR-TB) in the Indonesian national tuberculosis prevalence survey 2013-2014. The secondary objective is to explore the correlation and incidence rate of chest radiography lesion of DS-TB and MDR-TB cases. Methods: This is a cross-sectional retrospective analytical studies with national and regional coverage. Samples were selected by stratified multi-stage clustering sampling technique in a population aged ≥15 years old. The diagnosis of TB was based on culture and GeneXpert tests. Results: There were 147 DS-TB and 11 MDR-TB patients that were analyzed in this study. The nodule is the only type of lesions that distinguish MDR-TB and DS-TB. In multivariate analysis of DS-TB, there were 3 significant chest radiography lesions, i.e infiltrate, cavity and consolidation with odd-ratio (OR) of 14, 13, and 3, respectively. In MDR-TB, the only significant lesion is a nodule, with OR of 19. Conclusion: Nodule is the only type of lesions that distinguish MDR-TB and DS-TB. Infiltrate, cavity and consolidation were the types of chest radiography lesions on DS-TB, meanwhile, a nodule was the only significant lesion for MDR-TB. K E Y WO R D S chest radiography; tuberculosis; DS-TB; MDR-TB
INTRODUCTION
World Health Organization (WHO) predicted an increasing multi-drug resistant tuberculosis (MDR-TB) morbidity and mortality (1, 2, 3). Diagnosis of TB by using sputum culture with MDR-TB susceptibility test takes a long time, therefore WHO developed the GeneXpert method which only takes 2 to 4 hours to diagnose MDR-TB (4). The sensitivity and specificity of GeneXpert and acid-fast bacilli (AFB) were 95.3% vs 60.5% and 86.4% vs 98.5%, respectively (5) .
In addition, chest radiography is the only simple, cost-effective, selected, safe, and important imaging modality to detect lesions morphology in the lung especially in pre-clinical stages. In observing TB treatment improvement, a chest x-ray is usually performed at 2 months and 6 months after starting therapy. In TB with the negativity of AFB smear or sputum culture, diagnosis and observation of treatment improvement are based on clinical symptoms and chest radiography findings (6) .
There has been no study or data described the comparison of characteristic of drug-sensitive TB (DS-TB) and MDR-TB lesions on chest radiograph in the out-hospital setting. Based on these facts, the problems of this study can be formulated, whether there is a different characteristic of DS-TB lesions of chest radiography compared with AFB smear or sputum culture and GeneXpert-based MDR-TB on the patients of 15 years old or more in order to early detection efforts.
MATERIALS AND METHODS
This is a cross-sectional retrospective study with national and regional coverage. This study was conducted at the National Institute of Health Research and Development, Indonesian Ministry of Health, Jakarta. Data were collected for 3 consecutive days on 16-18 December 2016. Database of national TB prevalence survey 2013-2014 was used. Stratified multi-stage sampling technique was used to populations of 15 years old and above.
Subjects of the study were collected from the secondary data at the Ministry of Health., the Republic of Indonesia. The sample of this study were patients of 15 years old or over with a complaint of coughing of more than 14 days or coughing up blood, who performed chest radiograph study, sputum AFB smear and continued with culture for Mycobacterium tuberculosis (MTB) and GeneXpert test, lived in special cluster area at least for one month, excluding individuals living in military barracks, diplomatic mission homes, hospitals, hotels, dormitories, and temporary shelters. The subjects should fulfil the inclusion criteria of patients with MTB chest radiograph, with a final diagnosis of MDR-TB and with the final barcode diagnosis DS-TB.
The exclusion criteria are patients with incomplete medical record data, with chest radiograph indicating other abnormalities of parenchyma, with massive pleural effusion and pneumothorax causing the lung parenchyma could not be assessed. Direct Digital Radiography DICOM (Agva Healthcare, South Carolina, US) was used to perform chest X-ray and the results were read by 3 thoracic radiologists.
The independent variables studied were locations of the lesion on the chest radiograph, whether on the right or left lung. The upper field is an area restricted to lung apex, 2nd anterior costae, and midline projected from procesus spinosus. The medium field is an area restricted from the 2nd to 4th costae and midline projected from processus spinosus. The lower field in an area restricted from the 4th to 6th costae and midline projected from processus spinosus. The type of lesions studied as independent variables were infiltrate, cavity, nodule, mass, consolidation, pleural effusion, pleural thickening (thickening of the pleura), fibrosis and calcification. The dependent variables studied were MDR-TB and DS-TB. MDR-TB is defined as sputum AFB (+/−), culture (+) and GeneXpert (+), meanwhile DS-TB is defined as sputum AFB (+/−), culture (+) and GeneXpert (−). Data collection is done by reviewing the medical record of each patient. The data were analyzed using the Statistical Package for Social Science (SPSS) software program version 21 (IBM Corp, Armonk, NY, USA). Chi-square (x 2 ) data processing was used for bivariate analysis and logistic regression for multivariate analysis. P < 0.05 was considered to be statistically significant.
RESULTS
Participants who met inclusion and exclusion criteria were 147 DS-TB and 11 MDR-TB patients (Tabel 1). Non-Tuberculous Mycobacterium (NTM) patients were included in statistical data calculation, aiming to avoid any bias in the description of lesions characteristic. First, we determined the association of lesion on chest radiograph and DS-TB incidence. As seen in Table 2 , infiltrate, cavity, nodule, consolidation, pleural effusion, pleural thickening, and fibrosis were significantly associated with DS-TB incidence.
We then clarified what lesion is predominantly found in DS-TB by performing multivariate analysis (logistic regression). Based on findings in Table 3 , there were three types of lesions (infiltrate, cavity, and consolidation) having a P value of <0.05. Thus it is concluded that infiltrate, cavities and consolidations features can be used to predict the presence of DS-TB. Next, we analyze the association of lesion on chest radiograph and MDR-TB incidence. Based on the findings in Table 4 , infiltrate, cavity, nodule, and fibrosis were significantly associated with MDR-TB incidence. We also performed multivariate analysis of lesions on chest radiograph in MDR-TB. We found that nodule has P value of <0.05, which mean that nodule can be used to predict the presence of MDR-TB (Table 5) .
Finally, we compared the chest radiography characteristics of DS-TB and MDR-TB. A different test is done by chi squre (x 2 ) test. Based on the analysis in Table 6 , nodular lesions have P value of <0.05, which suggest that nodule is the only type of lesion that can distinguish MDR-TB and DS-TB.
DISCUSSION
MDR-TB is highly prevalent and studies to reveal the role of radiology imaging in the identification of patients who are suspected to have MDR-TB are under intensive investigation. The diagnosis of TB is established on the basis of clinical history, physical examination, radiology, and bacteriological study. GeneXpert test was used for rapid diagnosis of MDR-TB and it is mandatory to perform the drug susceptibility testing of isoniazid and rifampicin. Chest radiography is a simple, cost-effective, selective, safe and important imaging modality in detecting morphology of lung lesions, especially in pre-clinical stage. In addition, the extent of lesions, activity of lesions, pleural involvement and complications such as fungal infection and bronchiectasis can be assessed by using chest radiography.
This study determined the association of lesions with the incidence of DS-TB and MDR-TB. Infiltrates, cavities, nodules, consolidation, pleural effusion, pleural thickening, fibrosis, and calcification are significantly associated with the incidence of DS-TB. Furthermore, the multivariate analysis revealed three lesions (infiltrates, cavities and consolidations) that can be used to predict the presence of DS-TB. In the MDR-TB, the infiltrates, cavities, nodules, and fibrosis, were associated with the incidence of MDR-TB.
According to a study conducted by Zahirifard et al., MDR-TB has more destructive lung features when compared with people with DS-TB (7). The study found that the presence of multiple cavities, nodular lesions, infiltrates and pleural effusions is a major sign of MDR-TB when compared to DS-TB.
Based on the study conducted by Yeom et al., in 2009 in South Korea on radiological features of patients with DS-TB and MDR-TB, it was found that lobular consolidation was more common in patients with DS-TB (8) . In addition, the cavity also has a fairly significant prediction value. In general, multiple cavity formations are more common in MDR-TB patients. In addition to the above characteristics, the regression analysis in this study concluded that unilateral parenchymal lesions are more common in people with DS-TB. Yeom et al., also suggested that the level of endemicity of a country and population setting can provide different radiological characteristics so that thorough study and analysis of all TB endemic countries is needed to obtain more accurate results.
In 2011, Kim et al., conducted a study to compare CT Scan features in MDR-TB and DS-TB among human immunodeficiency virus (HIV) negative patients (9) . In that univariate analysis, it found that bronchiektasis, pulmonary destruction, granuloma calcification, and cavity formation are often found in patients with MDR-TB. The result of the multivariate analysis showed that cavity formation was the only characteristic that differentiated MDR-TB and DS-TB.
We have previously described that there was no significant difference in morphology and lesion location on the chest radiograph of both pulmonary tuberculosis with negative AFB smear and positive culture and negative AFB smear and negative culture (10) . Pulmonary TB with negative AFB smear and positive culture lung tend to have more extent lesions. Chest radiograph of 67 pulmonary TB patients with negative AFB smear and positive culture and 89 pulmonary TB patients with negative AFB smear and negative culture patients mostly showed infiltrate (41.0% vs 32.0%) followed by cavities (14.2% vs 12.2 %), consolidation (12.4% vs 14.2%) and pleural effusion (0.33% vs 0.35%).
In this study, a different test was performed by Chisquare (x 2 ) test on the comparison of DS-TB and MDR-TB characteristics. Based on the analysis, nodules is the only the type of lesion that was significantly typical for DS-TB with an OR value of 3.5 compared to MDR-TB. This finding is consistent with our previous study and the study by Cha et al., who examined the radiographic features of patients with MDR-TB, XDR TB and compared it with DS-TB (11, 12) . They found that the features of nodules and ground glass opacity (GGO) were more prevalent in TB patients who were still sensitive to anti TB drugs (DS-TB). While the radiological features in patients with MDR-TB and XDR TB are multiple cavities, nodules, and bronchial dilatation. Radiologic features of patients with MDR-TB and XDR TB were not significantly different. The study also discovered that patients with MDR-TB and XDR TB were younger than the DS-TB patients. Further study was necessary to see if there were multiple nodules and cavities and bronchial dilatation in young TB patients.
The study is limited with the fact that the MDR-TB cases were only consist of eleven cases. This may implicate in the limited conclusion to a broader population. Other limitation is that several subjects with non-tuberculosis mycobacterium (NTM) were included in the analysis together with TB patients.
CONCLUSION
As a conclusion, nodules are the only characteristic lesions in chest radiographs that distinguish between MDR-TB and DS-TB. The lesions that are significantly associated with the DS-TB were infiltrates, cavities, nodules, consolidations, pleural effusions, pleural thickening, fibrosis and calcification, and the OR of infiltrates, consolidation, and cavity were 14, 13 and 3, respectively. The lesions that are significantly associated with MDR-TB were infiltrates, cavities, nodules and fibrosis, and the OR of the nodule was 19 in MDR-TB.
